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A Study on Nonlinear Behavior of RC Structure using Different Crack Models
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Abstract

A analysis of crack behavior in RC member was performed by nonlinear finite element
method. Two crack models were used in FEM.(finite element method): one was FCM (the
fixed crack model) and the other was RCM (the rotated crack model). Based on parametric
study, the ratio of shear steel, strength of concrete, and a/d(shear span/effective depth) were
compared with test results of references. According to the test results, when the member
behavior was affected by the shear or diagonal tension, RCM was reasonable. However, when
the behavior was affected by the flexibility, FCM was more appropriate. In addition, each
crack model behavior for the change of shear steel ratio, the increase of strain energy was
constant in FCM, but it was different in RCM because of diagonal crack distribution and
crack width. Since the strength of concrete is affected not only by shear but also by flexural
strength, each crack model behavior yields similar results.
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Table 1 AlH2l H &

b(cm) h(cm) d(em) alcm) L(cm) a/d s(cm) Alem?)
. _ 3:15
Al 245 55 48625 81.25 81.25 1.67 =212 9.93
AlH2 25 46 40 100 150 25 10 573
AlH3 20 30 26 100 100 3.8 6.5 19.272
AlH4 15 20 16 100 100 6.25 0 24

Table 2 AlEel MESM U maz=

(kerf/em’) (kef/emd) A (tf) (tf - mm) rE
AR 1 320 4800 0.004 0.0083 65 1250 3 ¥ 31
AE 2 215 3000 0.0057 0.0057 1653 63.2 % vy 732
A4 3 282 3690 0.011 0.0371 2754 1336 7 v 33
Al 4 260 3460 0 0.01 279 9.557 3 ¥ 34
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